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SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING IT 

BACKGROUND OF THE INVENTION 

■ 

1 . Field of the Invention 

The present invention relates to a semiconductor device 
and a method of manufacturing it, further detailedly relates 
to technique for reducing ON-state resistance without reducing 
the withstand voltage of a high-withstand voltage MOS 
transistor . 

2. Description of the Related Art 

Referring to the drawings, a conventional type 
semiconductor device, particularly P-channel type MOS 
transistor will be described below. 

As shown in Fig. 15, a reference number 51 denotes a 
P-type semiconductor substrate (Psub) for example, 52 denotes 
an N-type well region (NW) and an LP layer 53A (composing a drift 
region) is formed in the N-type well region 52. Reference 
numbers 54A and 54B respectively denote a selective oxide film 
(for forming a gate oxide film) and a local oxide film 
(composing an element isolation film) respectively formed by 
LOCOS (Local Oxidation of Silicon). 

A reference number 55 denotes a gate oxide film, 56 
denotes a gate electrode formed so that the gate electrode 
ranges from the gate oxide film 55 to the selective oxide film 
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54A, and 57A and 58A denote an P + type source region formed so 

that it is adjacent to the gate electrode 56 and an P + type drain 

region fonried in a position apart from the gate electrode 56. 

The conventional type semiconductor device adopts LDD 

* 

structure including the drift region (the LP layer 53A) deep 
diffused so that the drift region surrounds the drain region 
58 to increase the withstand voltage as shown in Fig. 15. 

However, there is a correlation shown in Fig. 16 between 
the density of the drift region (the LP layer 53A) and the 
withstand voltage (BVDS) between the source and the drain, 
therefore, the upper limit value exists for the density of the 
drift region (the LP layer 53A) and the resistance value of 
the drift region (the LP layer 53) cannot be reduced more. 

Now referring to the drawings, an explanation will be 
given of a conventional semiconductor device, particularly an 
N-channel type MOS transistor. The explanation of the same 
structure as the above P- channel type MOS transistor will be 
replaced by the same reference symbols. 

As seen from Fig. 17, an LN (lightly doped N-type) layer 
53B which constitutes a drift region) is formed in e.g. a P 
type semiconductor substrate 51 . Selective oxide films 54A 
and 54B, which are formed by LOCOS, constitute a second gate 
oxide film and an isolation film, respectively. 

A gate electrode 56 is formed to extend over a gate oxide 
film 55 and the above second gate oxide film 54A. A highly 
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doped N + source layer 57B is formed to be adjacent to the gate 
electrode 56 . A highly doped N + layer drain layer 58B is formed 
apart from 'the gate electrode 56. 

As shown in Fig. 17, the conventional semiconductor 

* 

device described above is a single side LDD structure 
semiconductor device having the drift region (LN layer 53B) 
which is diffused deep to surround the drain region 58B in order 
to realize a high breakdown voltage. 

In the semiconductor device having the single side LDD 
structure as described above, the drift region 53B which has 
high resistance was a cause of reducing the driving capability. 

In the semiconductor device having the single side LDD 
structure in which a high voltage is applied to only the side 
of the drain region, on the side of the drain region, in order 
to relax the concentration of an electric field, the highly 
doped drain region 58B was surrounded by the lightly doped drift 
region (LN layer 53B) , whereas only the highly doped source 
region 57B was present on the side of the source region. 

Even with the semiconductor device having such a 
structure, a static breakdown voltage was not particularly 
problematic. However, in operation, the following problems 
occurred. In the bipolar structure consisting of a source 
region (emitter region) , a substrate (base region) and a drain 
region (collector region) , because the highly doped source 
region 57 is naked, the emitter region has high efficiency 
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of carrier injection. Therefore, the substrate current Isub 
is so large that the bipolar transistor is likely to turn on. 

Thus*, since the current gain P in the bipolar transistor 
is high, the drain breakdown voltage in operation falls more 
greatly than the semiconductor device having a double side LDD 
structure . 

In order to improve the drain breakdown voltage in 
operation, the substrate current Isub must be decreased. 
Namely, the drain field must be further decreased. 

However, when the impurity concentration of the entire 
lightly doped drift region (LN layer 53B) is decreased for the 
purpose of decreasing the substrate current Isub, as shown by 
solid line in Fig. 18, the substrate current Isub has a double 
hump structure that two peaks (1) and (2) appear as the voltage 
Vgs increases . 

In this case, where the pertinent lightly doped drift 
region (LN layer 53B) has a lower concentration, the first peak 
(1) of the substrate current Isub is low so that the drain 
voltage at a low Vgs is improved. On the other hand, the second 
peak (2) of the substrate current Isub is relatively high so 
that the drain voltage at a high Vgs is attenuated. 

On the contrary, when the entire lightly doped drift 
region (LN layer 53B) is increased, as shown by one-dot chain 
line in Fig. 18, the substrate current Isub has a single peak 
at a certain voltage Vgs. This is efficient to improve the 
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drain voltage at a high Vgs , but attenuates the drain voltage 
at a low Vgs . 

In this way, if the impurity concentration of the entire 
lightly doped drift region (LN layer 53B) is decreased, the 
u trade-of f " relationship between the drain voltage at the low 
Vgs and that at the high Vgs cannot be overcome. 

Further, the double side LDD structure which has been 
commonly used decreases the current gain P so that the breakdown 
voltage can be certainly improved. However, a high breakdown 
voltage is not essentially required on the side of the source 
region. In this case, if the general LDD structure is adopted 
also on the side of the source region, it has the same distance 
(L) of the drift region as that on the side of the drain region. 
This increases the ON resistance and attenuates the driving 
capability . 

SUMMARY OF THE INVENTION 
The invention is made to solve the problem and a 
semiconductor device (a high-withstand voltage MOS 
transistor) according to the invention is characterized in 
that it is provided with a gate electrode formed so that the 
gate electrode ranges from a first gate oxide film formed on 
a semiconductor layer of a first conductive type to a second 
gate oxide film, a second conductive type of source region 
formed so that the source region is adjacent to the gate 
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electrode, a second conductive type of* drain region formed in 
a position apart from the gate electrode and a second conductive 
type of drift region formed so that the drift region surrounds 
the drain region and the resistance value of the drift region 
is reduced by forming a higher density impurities layer of a 
second conductive type in the drift region. 

The semiconductor device according to the invention is 
also characterized in that the second conductive type of 
impurities layer is formed so that the impurities layer ranges 
at least from one end of the drain region to one end of the 
gate electrode. 

Further, a method of manufacturing the semiconductor 
device is characterized in that the semiconductor device is 
manufactured according to the following process. First, a 
layer of a second conductive type is formed by implanting and 
diffusing impurities of a second conductive type into a 
semiconductor layer of a first conductive type. An 
oxidation-resistant film is formed in a predetermined region 
on the semiconductor layer and further, a resist film is formed 
in a predetermined region on the semiconductor layer including 
the oxidation-resistant film. Next, impurities of a second 
conductive type are implanted using the oxidation-resistant 
film and the resist film as a mask to form an ion implanted 
layer in a predetermined region on the semiconductor layer, 
after the resist film is removed, the semiconductor layer is 



locally oxidized using the oxidation-resistant film as a mask 
to form a selective oxide film and the ion implanted layer is 
diffused td form a second conductive type of impurities layer. 
Next, the semiconductor layer is thermally oxidized using the 
selective oxide film as a mask to form a gate oxide film and 
a gate electrode is formed so that the gate electrode ranges 
from the gate oxide film to the selective oxide film. 
Impurities of a second conductive type are implanted using the 
gate electrode and the selective oxide film as a mask to form 
a source region of a second conductive type so that the source 
region is adjacent to the gate electrode and a second conductive 
type of drain region is formed in a position apart from the 
gate electrode. 

The method of manufacturing the semiconductor device is 
also characterized in that the second conductive type of 
impurities layer is formed in the same process as a channel 
stopper layer forming process formed under an element 
isolation film of a normal -withstand voltage MOS transistor. 

Further, in accordance with the second aspect of this 
invention, in the semiconductor device comprising a gate 
electrode formed to extend from a first gate oxide formed a 
semiconductor layer of the first conduction type onto a second 
gate oxide film having a larger thickness than that of said 
first gate oxide film, a source region of a second conduction 
type formed to be adjacent to the gate electrode, a drain region 
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of the second conduction type formed at a position apart from 
said gate electrode and a drift region of the second conduction 
type formed so as to surround said drain region, it is 
characterized in that an impurity region of the second 

m 

conduction type which is more lightly doped than said drain 
region and is more highly doped than said drift region is formed 
so as to surround the vicinity of said highly doped drain 
region . 

In accordance with the second aspect of this invention, 
in the method of manufacturing a semiconductor device, a first 
ion-implanted layer is formed by ion-implanting impurities of 
the second conduction type into a semiconductor layer of the 
first conduction type and the implanted impurities are 
diffused into the semiconductor layer, thereby forming a 
lightly doped drift layer of the second conduction type. 
Thereafter, a second ion-implanted layer is formed by ion- 
implanting the impurities of the second conduction type in the 
drift layer. Subsequently, an oxidation-resistant film is 
formed in a prescribed region on said semiconductor layer and 
a resist film is formed in a prescribed region on said 
semiconductor layer inclusive of said oxidation-resistant 
film. Thereafter, impurities of the first conduction type are 
ion-implanted using as a mask said oxidation-resistant film 
and said resist film, thereby forming a third ion-implanted 
layer in a prescribed region on said semiconductor layer . Next , 
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after said resist film has been removed, said semiconductor 
layer is LOCOS-oxidized using said oxidation-resistant film 
as a mask to form a selective oxide film and an isolation film. 
Also, the impurities implanted in said second and said third 
ion-implanted layer are diffused into the semiconductor layer, 
thereby forming an impurity layer of the second conduction type . 
Further, a channel stopper layer of the first conduction type 
is formed beneath the isolation film. The surface of said 
semiconductor layer is thermally oxidized using as a mask said 
selective oxide film and said isolation film to form a gate 
oxide film and a gate electrode to extend from said gate oxide 
film onto said selective oxide film. Further, the impurities 
of the second conduction type are ion-implanted using as a mask 
said gate electrode and said selective oxide film, thereby 
forming a highly doped source region of the second conduction 
type formed to be adjacent to said gate electrode and also 
forming a highly doped drain region of the second conduction 
type at a position apart from said gate electrode. 

In this way, since the impurity region of the second 
conduction type which is more lightly doped than said drain 
region and is more highly doped than said drift region is formed 
so as to surround the vicinity of said highly doped drain region , 
the distribution of the impurity concentration is not evenly 
varied in the lightly doped drift region so that the lightly 
doped drift region can have a low Vgs breakdown voltage whereas 
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the impurity layer of the second conduction type which is more 
highly doped than the lightly doped drift layer can have a high 
Vgs breakdown voltage. 

Further, said impurity layer of the second conduction 
type is formed in the same step of forming a channel stopper 
layer of the second conduction type beneath the isolation film 
formed between the second conduction channel type MOS 
transistor thus made and a first conduction channel type MOS 
transistor which is placed mixedly therewith. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Figs. 1 to 7 are sectional views for showing a method 
of manufacturing a semiconductor device according to the 
first embodiment of the invention; 

Figs . 8 to 14 are sectional views for showing a method 
of manufacturing a semiconductor device according to the 
second embodiment of this invention; 

Fig. 15 is a section view showing a conventional 
semiconductor device ; 

Fig. 16 is a graph for explaining a problem relative to 
the conventional semiconductor device; 

Fig. 17 is a section view showing a conventional semiconductor 
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device ; and 

Fig. 18 is a graph for explaining a problem relative to 
the conventional semiconductor device. 

^ » 

PREFERRED EMBODIMENT OF THE INVENTION 
Referring to the drawings, a first embodiment related 
to a semiconductor device and a method of manufacturing it 
according to the invention will be described below. 

Figs. 1 to 7 are sectional views showing a method of 
manufacturing a high-withstand voltage P channel type MOS 
transistor according to the invention First, as shown in 
Fig. 1, an N-type well region 2 (NW) is formed by implanting 
and diffusing N-type impurities into a desired region of a 
P-type semiconductor substrate (Psub) 1 for example. In this 
process, for the N-type impurities, for example, phosphorus 
ions are implanted at the accelerating voltage of 
approximately 160 KeV on the implantation condition of 5 x 

10 12 /cm 2 and are thermally diffused at approximately 1200°C for 
16 hours. 

Next, P-type impurities are implanted into a desired 
region of the substrate 1 using a resist film 3 formed on the 
substrate 1 as a mask to form an ion implanted layer 4A. A 
low-density P-type layer 4 (hereinafter called an LP layer 4) 
is formed by diffusing the implanted impurities as shown in 



Fig. 2. The LP layer 4 composes a drift region. In this 
process, for P-type impurities, for example, boron ions are 
implanted at the accelerating voltage of approximately 80 KeV 
on the implantation condition of 1 .2 x 10 13 /cm 2 and are thermally 

diffused at approximately 1100°C for four hours. 

Next, as shown in Fig. 3, a silicon nitride (SiN) film 
5 and a resist film 6 are respectively patterned on a 
predetermined region of the substrate 1 . 

Further, P-type impurities are implanted using the 
silicon nitride film 5 and the resist film 6 as a mask to form 
an ion implanted layer 7. After the resist film 6 is removed 
as shown in Fig. 5, the surface of the substrate is locally 
oxidized using the silicon nitride film 5 as a mask, and a 
selective oxide film 8A (included in a gate oxide film) having 
the thickness of approximately 800 nm and a local oxide film 
8B (composing an element isolation film) are formed. In the 
LOCOS, the boron ions in the ion implanted layer 7 are diffused, 
an FP layer 7A is formed in the drift region (the LP layer 4) 
and a channel stopper layer (not shown) is formed under the 
element isolation film (the local oxide film 8B) . That is, 
as the FP layer 7A is formed in a process for forming the channel 
stopper layer under the element isolation film of a 
normal -withstand voltage (for example, 5V) N-channel MOS 
transistor (not shown) , a new manufacturing process is not 
required to be provided to form the FP layer 7A. In this process , 



for P-type impurities, for example, boron ions are implanted 
at the accelerating voltage of approximately 80 KeV on the 
implantation condition of 1,2 x 10 13 /cm 2 and are thermally 

diffused in heat treatment (at approximately 1000° C) in LOCOS . 

Next, as shown in Fig. 6, a gate oxide film 9 having the 
thickness of approximately 45 nm is formed in a region except 
the selective oxide film 8A and the local oxide film 8B by 
thermally oxidizing the substrate 1, and a gate electrode 10 
is formed to be approximately 4 00 nm thick so that the gate 
electrode ranges from the gate oxide film 9 to the selective 
oxide film 8A. The gate electrode 10 in this embodiment is 
composed of a polysilicon film made conductive by doping 
phosphorus from POCl 3 as a thermal diffusion source. Further, 
a polyside electrode may be also formed by laminating a tungsten 
silicide (WSix) film and others on the polysilicon film. 

Next, as shown in Fig. 7, P-type impurities are doped 
using the gate electrode 10, the selective oxide film 8A and 
the local oxide film 8B as a mask to form a P + type diffused 
region 11 (hereinafter called a source region 11) and a P*type 
diffused region 12 (hereinafter called a drain region 12) . In 
this process, for example, boron ions are implanted by the 
quantity of 1 x 10 15 /cm 2 at the accelerating voltage of 
approximately 35 KeV and further, source/drain regions having 
so-called DDD structure are formed by implanting boron 
difluoride ions for example by the quantity of 2 x 10 15 /cm 2 at 



the accelerating voltage of approximately 80 KeV. Further the 
structure of the source/drain regions 11 and 12 are not limited 
to the DDD structure and may also have so-called LDD structure. 

A layer insulation film is formed overall the substrate 
though it is not shown and after a source electrode and a drain 
electrode are formed via the layer insulation film, a 
passivation film not shown is formed and the semiconductor 
device is completed. 

As described above, according to the invention, the 
resistance value of the drift region can be lowered without 
deteriorating the withstand voltage by respectively forming 
higher density impurities layers (FP layers 7A) in regions in 
the drift region (the LP layer 4 ) formed so that the drift region 
surrounds the drain region 12 from the vicinity of a channel 
region 13 under the gate electrode 10. Therefore, the ON- 
state resistance of the high-withstand voltage MOS transistor 
can be reduced. 

Further, as the ON-state resistance can be reduced as 
described above, the gate width (GW) of the high-withstand 
voltage MOS transistor can be reduced and area which the 
transistor occupies can be reduced. 

Also, in the invention, as the FP layer 7A is formed in 
the same process as the channel stopper layer forming process 
for forming the channel stopper layer under the element 
isolation film of the normal -withstand voltage MOS transistor 



(for example, an N-channel MOS transistor of* 5V) , the number 
of the manufacturing processes is not increased. 

According to the invention, the resistance value of the 
drift region can be lowered without deteriorating the 
withstand voltage by respectively forming the higher density 
impurities layers in the regions in the drift region formed 
so that the drift region surrounds the drain region and the 
reduction of the ON-state resistance is enabled. 

Also, as described above, as the reduction of the 
ON-state resistance is enabled, the gate width (GV7) of the 
transistor can be reduced and the area which the transistor 
occupies can be reduced. 

Further, according to the invention, as the high density 
impurities layer formed in the drift region is formed in the 
same process as the channel stopper layer forming process for 
forming under the element isolation film of the normal- 
withstand voltage transistor, no problem that the number of 
the manufacturing processes is increased occurs. 
Now referring to the drawings, an explanation will be given 
of the second embodiment of a semiconductor device and its 
manufacturing method according to this invention. 

Embodiment 2 

Figs. 8 to 14 are sectional views for showing, in the order 
of steps, a method of manufacturing a P-channel high voltage 
MOS transistor to which this invention is applied. 



First, in Fig. 8, using as a mask a resist film 22 formed on 

e.g. a P-type semiconductor substrate 21, N-type impurities 
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are ion-implanted in a desired region of the substrate 21 to 
form a first ion-implanted layer 23A. 

As seen from Fig. 9, after the resist film 22 has been 
removed, the impurities within the first ion-implanted layer 
23 are diffused to form a lightly doped N-type layer 23 
(hereinafter referred to as "LN layer 23") . Now, the LN layer 
constitutes a lightly doped drift region. Incidentally, in 
this step, phosphorus ions as N-type impurities are ion- 
implanted at an accelerating voltage of 100 KeV and with a dose 
of about 6.5 x 10 12 /cm 2 and thermally diffused for four hours 
at 1100 °C. 

In Fig. 10, using, as a mask, a pad oxide film 24 formed 
on the substrate 21 and a resist film 25 having an opening on 
the above LN layer, N-type impurities are ion-implanted in a 
desired region of the LN layer 23 to form a second ion-implanted 
layer 2 6A. Incidentally, in this step, phosphorus ions as 
N-type impurities are ion-implanted at an accelerating voltage 
of about 160 KeV and with a dose of about 5.0 x 10 13 /cm 2 . The 
pad oxide film 24 serves to suppress that a damaged layer is 
formed on the substrate surface layer during ion-implantation . 
The impurities within the second ion implanted layer 26A formed 
in the prescribed region of the LN layer 23 are diffused into 
the substrate by heat treatment when a selective oxide film 



30A and an isolation film 30B are formed as described later, 
thereby forming an N-type layer 26. More specifically, this 
N-type layer is formed in such a manner that a channel stopper 
layer (not shown) which is an N-type impurity layer is formed 
on the side of a P-channel type MOS transistor in order that 
the P-channel type MOS transistor and an N-channel type MOS 
transistor (high voltage MOS transistor in this embodiment) 
are isolated from each other. 

In Fig. 11, after the resist film 22 has been removed, 
a silicon nitride film 27 and a resist film 28 are patterned 
on prescribed regions of the substrate 1 . 

Using as a mask the silicon nitride film 27 and resist film 
28, P-type impurities are ion-implanted to form a third 
ion-implanted layer 29A on a prescribed region of the substrate 
21. Incidentally, in this step, boron ions as P-type 
impurities are ion-implanted at an accelerating voltage of 
about 100 KeV and with a dose of about 5.0 x 10 13 /cm 2 . The 
impurities within the third ion-implanted layer 29A formed on 
a prescribed region of the substrate 21 are diffused into the 
substrate by heat treatment when the selective oxide film 30A 
and the isolation film 30B are formed as described later, 
thereby forming a channel stopper layer (P-type layer 29) on 
the side of the N-channel type MOS transistor so that the 
N-channel type MOS transistor and P-channel type MOS 
transistor are isolated from each other. 
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As seen from Fig. 12, after the resist film 28 has been 
removed, using the silicon nitride film 27 as a mask, the 
substrate surface is LOCOS-oxidized to form a selective oxide 
film 30A (constituting a second gate oxide film) having a 
thickness of about 800 run and an isolation film 30B. By the 
heat treatment during the LOCOS oxidation, the phosphorus ions 
within the second ion-implanted layer are diffused to form an 
N-type layer 26 within the drift region (LN layer 23) . 
Simultaneously, the boron ions within the third ion-implanted 
layer 29A are diffused to form a P-type layer serving as a 
channel stopper 2 9A beneath the isolation film 30B. In other 
words, the N-type layer 26 is formed by diverting the step of 
forming the channel stopper layer beneath the isolation film 
of the P-channel type MOS transistor (e.g. P-channel type MOS 
transistor having an usual voltage of about 5 V) which is placed 
mixedly with the N-channel type high voltage MOS transistor 
according to this embodiment. For this reason, a new step for 
forming the N-type layer 2 6 will not be added to the number 
of manufacturing steps. 

Subsequently, in Fig. 13, the surface of the substrate 
21 is thermally oxidized to form a first gate oxide film 31 
having a thickness of about 45 run in an area other than the 
selective oxide film 30A and isolation film 30B. A gate 
electrode 32 having a thickness of about 4 00 nm is formed to 
extend from the first gate oxide film 31 onto the selective 
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oxide film 30A (second gate oxide film) . Incidentally, the 
gate electrode 32 is made of a poly-Si film which has been made 
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conductive by phosphorus doping from a thermal diffusion 
source of POCl 3 . Further, this gate electrode a polyside 
electrode which is made from e.g. a tungsten silicide (WSi x ) 
stacked on the poly-Si film. 

Referring to Fig. 14 , using, as a mask , the gate electrode 
32, selective oxide film 30A and isolation film 30B, N-type 
impurities are implanted to form a highly doped N-type diffused 
region 33 (hereinafter referred to as a source region 33) and 
a highly doped N-type diffused region 34 (hereinafter referred 
to as a drain region 34) . Incidentally, in this step, for 
example, phosphorus ions are implanted at an accelerating 
voltage of about 70 KeV and with a dose of about 1.0 x 10 14 /cm 2 . 
and further, for example, arsenic ions are implanted at an 
accelerating voltage of about 80 KeV and with a dose of about 
6.0 x 10 15 /crn 2 , thereby forming source/drain regions in a "DDD 
structure". The source/drain regions 33, 34 should not be 
realized in only the DDD structure, but may be realized in a 
"LDD" structure . 

In the following, although no explanation will be given 
of the illustrated structure, after an interlayer insulating 
film is formed on the entire substrate surface and a source 
and a drain electrode have been formed, a passivation film (not 
shown) is formed to complete the semiconductor device. 



As understood from the description hitherto made, in 
accordance with this invention, within the drift region (LN 
layer 23) formed so as to surround the drain region 34, the 
N-type layer 26, which is more lightly doped than the drain 
region 34 and more highly doped than the drift region (LN layer 
23) , is formed so as to surround the vicinity of the drain region 
34. For this reason, the resistance of the drift region can 
be reduced without attenuating the breakdown voltage. Thus, 
the ON resistance of the high voltage MOS transistor can be 
reduced. 

Further, the ON resistance can be reduced so that the 
gate width (GW) of this high voltage MOS transistor can be 
decreased. For this reason, the area occupied by the 
transistor can be reduced. 

Further, in accordance with this invention, the N-type 
layer 2 6 can be formed by diverting the step of forming the 
channel stopper layer which is the N-type impurity layer 
beneath the isolation film of the P-channel type MOS transistor 
which is placed together with the N-channel type MOS transistor . 
This reduces the number of manufacturing steps and hence 
contributes to improvement of workability. 

Further, as seen from Fig. 14, the N-type layer 26 
is formed so as to surround the vicinity of the highly doped 
drain region evenly to positions which is adjacent to the one 
end of the gate electrode 32 through the second gate oxide film 
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30A and to the one end of the isolation film 30B. For this 
reason, the vicinity of the drain region 34 can have an even 
distribution of the impurity concentration , thereby avoiding 
local concentration of an electric field due to a local change 
in the distribution of the impurity concentration. 
In accordance with this invention, the impurity layer, which 
is more lightly doped than the drain region and more highly 
doped than the drift region, is formed so as to surround the 
vicinity of the highly doped region formed in the drift region. 
For this reason, the resistance of the drift region can be 
reduced without attenuating the breakdown voltage. Thus, the 
ON resistance of the transistor can be reduced. 

Further, the ON resistance can be reduced so that the 
gate width (GW) of the transistor can be decreased. For this 
reason, the area occupied by the transistor can be reduced. 

Further, in accordance with this invention, the impurity 
layer, which is to be formed so as to surround the vicinity 
of the highly doped drain region formed within the drift region , 
is formed by diverting the step of forming the channel stopper 
layer which is the N-type impurity layer beneath the isolation 
film of the other channel type MOS transistor which is placed 
together with the one channel type MOS transistor. This does 
not lead to the problem of an increase in the number of 
manufacturing steps . 

Incidentally, it should be noted that in the embodiments 
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described above, although ion-implantation was used in order 
to form the impurity regions, diffusion from a solid phase or 
vapor phase may be used. 
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